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Publication Title: 

Analysis method for gases and apparatus therefor 



Abstract: 

PCT No. PCT/JP98/01608 Sec. 371 Date Dec, 7, 1998 Sec. 102(e) Date Dec. 7, 
1998 PCT Filed Apr. 8, 1998 PCT Pub. No. W098/45686 PCT Pub. Date Oct. 
15, 1998A method for analyzing an impurity in a gas including the steps of: 
introducing a gas with an impurity into a first cell; introducing a gas with no 
impurity into a second cell; maintaining identical pressures in the first and second 
cells; irradiating a light from a light irradiating source; varying the frequency of the 
light over a frequency spectrum including an absorption frequency of the 
impurity; splitting the light by a splitting device in order to pass a first beam 
through the first cell and to pass a second beam through the second cell; 
measuring the intensity of the light passing through the first cell over the 
frequency spectrum with a first measuring device and the intensity of the light 
passing through the second cell over the frequency spectrum with a second 
measuring device; and determining an absorption spectrum of the impurity in the 
gas based on the difference between data measured with the first measuring 
device and data from measured with the second measuring device. " 
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[MB] NH 3 , Si H t nX$wm=W&bl1M 

OP— yr;H:;Wc Altf h tt^z^m 
1. SS2*>*iBS5. 6fc^ili./i^^i: ;-9-y7VU 
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m%t 2 <n±nt ^ti^tix^ i , 

m i ^m^mm^m 2 nm0m&im>t>&i 

/usrsurr hJjxftmmx'b -» x , 

|ffifimi^3iaKfc^2c7)^^3m^5r|Sl-^L. *>o 

[ mm 2 ] ffien 1 ems&t m 2 h m 

[11*313] fflK8&l*8fcKi:SS2 
^)3K»4»fewaj*&Hl*fc:f ^/Hl^fcS»L, ^2 

ai^m^m2c7)5mwaa^**^ii t?i< z t m 
3S 1 u>t> 3 <ov i mmvti^KtfWk . 

10l^-1fftkS&2c^-1fftk£#[i£U W&KDV 

-^mmi^yy^MzTJta-^ kk hiz.%20) 
v— fmm& * y^ivm^Mztjm-hmm^m 
k. vyrtv-tjvfr^ftMitiftcmm&wmt&mi 
<?>mmt. **y*>i>m)\sfrt>mit:ft(?mm£ 

zmm2 comtamx-com 2 <omt comsk* ra- 
mwyyi^jvwz^tttfx^nTMmmfe-t* 

tmi&tfz&mi-i kkt>tz^ *ry?)V*.)vn<r>ij 



1 Mm 6 ] mEfr yy'iv&v k*^ y&vm^iw 
m*m.*ntkL, agists 2 o»ai* 
*>s*ratt m 1 k vxm&Lfzz. t m^ktzm 

immi ] mwmmv. mtrnzmz. mi 

u tH2<mamm&nm^ mi.* 

2 cou-^ftcyttW-nitX'h IWEHmmtt: 

a, m 1 attfflttoa&ift** 2 <^aittott£i$ft 

frmft^&mzGLx^&zkzmik^mm 

imms ] ^^mm^mm^mmmzmm 
m\^xx'^mt^- : J^mmvzz. t ^mw.k 
■tmm 5frt>i wftm* 1 mm&fixmm 
a. 

mm9) mmi<?>mkm2<?>mk<vm& 

>U*)Ukm 1 <^ttHift^)Elt»9ni*nKi: L^c: t 
St ktmm 5 *>> <?> 8 <F>\ vfKfr 1 «8E«<0^4MJf 

imomfflzwffl] 

[000 1] 
[0002] 

mm^MLtzmikLx. ffifflsit***^*** 

1WJ^)«JRfc: i ot^^-^sSfiS ZkX'h 

sr^ffl ur^*e*wje«**f tff 0 i>ox'$> *).u->x 
ffip>. mttmrntizte^xtez^tixmnft^im 

%Wfr*yYm&i;%m.*yYZftr>. 

mzm&fetfAn®ftmtfmbfeT-ma<?)®%%.£ <o± 



^ttiS^7Jtt-&^N* , 7-^i^L-c^-v-oA'7 yx 

•y ? 4 >ifflBH^)lrfc* fc^ie/WEBafcr u -r 
<o*«fWfc*Hrt-4 £ ck 0 . zoft v*M>~r 
y -r yrcoai^ * a? y* ttt 
mix;4xm4kt&. z^oma^-mfcix 
h^mm&Ti-vym^vKtvx'nwmxh <o , 
mmammns 4 xzmtmmz-th z t trc* %< 

[0003] m&nftmmn-mzm 3 t^-r. 

<0#tfgfi(i. ¥$#l/~f 1 (3BB) fc. Sftl/yX 
1 lfcA-7$5-12fc$5-13i:£*x.. M¥z$ 

ftu— if i *»6 mat ttzm --r>0m£imt& m 

#* AW«T«fc:iM$*ifc* 2 oftaiSS 6 k , » 1 wtt 
mis 5 fc»2^ffl»6a*itWc»tt3ftfc»l . 

12<?)n7?>f yiiHSI2 1 , 2 2k3&l, H2<9AD 
3yA-^23, 2 4. RX/mi, I2^AD3yA'- 
?23, 2 4*^<0fi^5rA^L. -ty7°;H:;W2 4>iO 

«ijite^<o?w«itK*ifate h 3 y e* 
xm-tfrftizmx urwm-i>#zm¥&9 m 

ftbtiXM. 

[0004] ^^HfSlCi ■oXMMLtefe%Z® 
4~Ea7fc«5^4. H4i:H5{«*l-m. 1. 37 
jumife«#«fc:*JV^'rMS$<lfcNH3i:H 1 0. 1. 3 
8jizm«fiflratefclYC8lSgS*lJfcS i H,tH 2 0« 

jdw^wpy**. m4km5frt>ftfr&£oiz. w. 
M%.#xz'b& nh 3s s i h 4 tpcomapfmsn z oz 

mfet&Hr&lzte. NH 3 asnliS i H 4 
S.->XmW) i ffl$t%tlX^Z> . EB6ttNH3#*+fcH 2 
O€r»LT30ISU^^h;UT'J>0, H7{il2!6C0 
*ftfc*^vcfl£«LfcWHrCfc4. NH 3 T*fflllR 

[0005] 
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turn) mmtitim&^TMmmmm^hh 
ztimmzm£-t&ztti i x'%&\ mti 

X. NH 3 , SiH 4 <Oj:a*«liRT«W254««J&<f^ 
XOTOTWK, %m*h<r>;AXbJ*- i J#*/'7X* 

SrSftfcfcwt. NH 3 . S iH 4 <oJ:d&i&JDRW& 

[0006] 

■WtktzM&l. micou-fm. 5fflttf2&<n* 

^Mm^&K^^jttixx'hh^y^jvm 
vttmx'&^x. mimi<r>yffit&2nm<vm£: 

«^^«f*»"C*4. m*fl2KfliS 

i im^xmumx-hh . a*Ji3 
«as»^»c wE»i<o*»k»2^»e»3&»6 
^aj^ * mmzris? /Hi-ttiaft l , $ 2 <o%PHia 

im 1 1 fcia 2 ett^xr^^*f*i6"r* 6 . t*^«4 ^ 
%\,^xx'mMLxmfeZ'€o z t zmwLt tmxm 
[0007] m*«5 t«4?fflBti. asgwv— mm 

h**rV*.)vmx*\ti&**>*:m*)Vk. Wt 
•f-Skkifc, m2<7)i^-if^S:B?ie^ j py-fe;Pffl-fe^ 
feas»Lfc*w3i«*as&f-*»2«)ttas*i:**i.. 
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i <nwm tm2 nmbMM&EMt* n tbix 
•eft*. «*«7fcffi43WBtts mmmzm. m 
^R^T^n-ft-f^mu m2o$tBn«£ 

msmizm%mz. %&mmmffifc%mzmm 

atfiSifca*. IH*JH9fc«S*Wi. Aflame 
SSi:^2W3fcKi:^m^* 5 PI-^|,J;oH, £2c7) 
m&mt:l£* J r>-t>\'m*fr!i&2CDtflft%. 

m i o^aifii^js-^yr/nr^fc^ i <nm$s<nm& 

[0008] #f6»»i, «IS^^»A-?^-9-yr;nr 
^-tyWB-fe/Mc, 2#giJLfcl'-1ftE£WmA0t 
;H!B^«ifc^4>*^>'*/l'ffl*;HH^IS**IILf l< i 
lot, M^^fcWKfc^irtfl-tf.** 
ii-f fc5RK«*jEWfcSI5&r * - k a&rarilBfc: * 

bZm-lzL%tft,MfeZ?ToZblz£^X. 5R*0* 

[0009] 



V ^ilft^Xf^-C* l> * -v > -b )Vm*fX B £ AfU * * V 

-ir#Lifc*2tt^-irftL2i:te$HSu iminu 
—fjtLiziry7frW2i l z?$tr&kti>t l z, m2 

ttf«4fc. -9"yr;l-fe;U2*^tilltL^^^2rjffl 

L^aiwai«fcS!i&t4»2 ««aas6 k s***^ 

Jk 7 b ; ifyTVHr/U 2 A£{fti£i-|> k 
kUe, -9-yr;Hr;P2rt^xffii:, ^f-v^-feA-ffl-fe 

wi^aj»5fc»2<o«a«6^aj*sixfeW£«r 

[0010] SBSfll'-lfMHBl k LT(i. jg^t^ill 

x-mtzitxfrt* m : ?<?)i8L%.tf-mz%& z a t 
mfais-?<?>m%z-fenmmx'$tik%-£xm. 

tflfHHim a«fl|iSJ4*WSfclHSSii«c:fc : Sr<, S6 
[0011] *J^iK*JV^. *^5R7«4J-«^a4 

a, mm\s-~ f%u 1 3&»feaj« LfcsnsBajusnfc 

i8ii* , C»4»l^)U-1f3KLltRW3t'r*4» 

2^W— f3KL2kfc, ay^-ibWiHri : lb%h 
X o {z-ft-tl;\-y S 5- 1 2 k » ^-7 55-12 
*iMLfc*l^-1f*Llill3ari6lfcR«§*T 
-9-yr;H:;P 2 tcAlt $-ti:S 5 7 - 1 3 k 5riixT ^ 

-P"<lt£» Mr?) ^fflv^fi£kLTt,m\ 
[0012] ■9 , y7 , /Hr/U2 k , ^-vy-fe^ffl-fe/P3 

c mULh, rtft 2 0 m mgJg^#£Rfii)#£ Ufc-b^ 
Sr«fflUTV^4. i*L4.^)-fe^2. 3WW*lfcR»t4.n 
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[00 1 3] !KMlb> ~^Mz)V2, 3b. 7fcfr®¥ 
i^tiftL> *#&fcV):^*<0)£7><0«A£Gfi<' 

rtfcflJHW-iifcfciO, 7t^7|*lT'^-tr^2, 3j§ 
jiS^Ja^^-1f3ia»±T«)*4J'=Sr«lR (*Ssj£7><0 

[0014] f&IE#;u&ffiflWfc¥R8tt. H2tejjr*\* 
3(c, -9-y7-;H:;P2i*itS[a!I^XA?:#A-ri.- , f^ 
T;P5'fy3 1i:. **y*ywffl^3flt;:*-\'>'-fc:/P 

*)V2b**y^ivm*)V3frbfix*%\\&f&tz#><r> 

»aj?^y3 3, 34fc, C*t^»ffl9-fy3 3, 34 
0lBfcS*S*ufcIlfflH-3 5i:, l^r;H:/lH»*>*MB 
54y3 7fcKtt<9*Ufcffiafh3 6l:. gPft:My3 

7 £ df -v y-fe;HI<oiff a 5 -f f 3 8 wsjrtiftft £ 
3yho-;l/#39, 40k. iit^»3yhn-;u#3 
9, 4 0<oTSMfcSNS8S*LJt»SWf>'7"4 1 fc. 

r;nipm5 >f y 3 3 , 37 fcKJtfcE* if 3 6 coaije 

i oizayh o-/P# 3 9 <OBHl£fc 
imtlti:*>0M1&&L4 2 b . MEW 3 5tf>WSE*J 
(HE) ^nfesfiriidt. dfvy-fc4H»<03^ho 
-;w#4 oafflK*MB?£MflBX4 3 i: S-fii^X^ 

zvtfxSiEm^mizxtui. -fy 

7VHr ^ 2 b** y-bJUm* )V 3 COHJE £ If B$$l5£ I , 
^O-b/l/2 , 3 <0HE#-fe* ofc&4 «k o (c. >± 
;Hffl^)3y hn-;l^#4 0^SBS5rlSS-ri)Cl kfcio 
T , 5R#*H=;P 2 , 3 OHE Sr^B^ t < ■« i WC 

[0015] BJie^a^s i o(i. n i ««ai»5 *»4> 

«>ai*t«S-t&»lwnv^>f>lfflffiB2 1i:, 312 

««as*6*>^aj**«fi , r*»2^n ^ ? ymm 

%22b. W,\<r>u»,>n la^ifcrtfi^ 

i,»2«ov;-f yunfift 2 2 *»4>^>aj*«#i fx 

*/l^*K3«ftt*»2<0AD3yvW24fcs £*l 
/9»l,*20AD3y/W2 3, 24t>J:LN'D/A 

3W"C-^2 6*»^<oai*«-9*A*ts isi^ttaa* 

5 OH&Sgi *ft 2 OttHitt 6 ji€tl 6 * L 3 1 V t 

bmz. Zc?)nm%:£Wrs-tZ>ayV2.-?2 5b$: 

[0016] znum^® i oti. #ara»£ftte. m 



HI, »20U-1f3t^t*7-Ott-Cft61ljEffi»* 
JRtfctt. *l<0«tfl»5O«J6lt»*»2<0«lltl»6 

-?25\,zz.h%\mm±. viKTvmm&zmL 

[0017] £^#*#*r8Hfc*JVYt . 3t#H#S4 
yrivw 2 £igTS& i ottiftft 5 * rous i com 

a-7 5 7-1 2*>4> d f-vy-b^ffl-b^SriSTm2 

^ajniT<7)m2^3mt^g&^{s. n-tztix 

SlOMtt 23&»4>S5-1 
3 t .55-1 3 > ?)V*.)l 1 (OA 

St^4-C'(03KSSb b . *ry7)V*)V2<r>mMfrt>%. i 
m-h'o. &2<?>ym&i. ^-759-1 2&t>** 

y-tn>m-b>\s3<r>?JttB£X'cr>ftmdb. **ry-t)vm 

*)\s3<nftfmfrt>%2<7)tfllii&6tX'<?)ft$&eb*v 
y J e.)vm*>l3<n% : Zcry£ftX'fo%>. ZZX\ Wjcd-^ 

jvmm-x'ibhfrt,. Mif<r>^mm<. m<m. 

mk (a + b + c) kf&2<7>m& (d + e) ?rJt^-T 
St. }805r<0-feA'2. 35rffiMfiMfct. 
2WHtm»5. 6*«»fflatffi»t*i:. a-7$7 
- 1 2j&»4> 5 y- 1 3 4-CW3C»a<^f»t35 1 <03tS§ 

fc. mtim2<7)miz}5ll2>ftti&dbmecryj?%< 
i:fc-*^)*8*, 3£»bi:*»cfc:*fL-C*IfcaftSg 

n 2 co^ajn 6 (ofig ^tm^rffi^ffis t -r * - 1 

x\ **y*)im-tti3nmm*t>f&2<7)ifkiii%i6t 

X'CD%Me*-i>r£b-?Z>ZbX\ *jryT)V*i)V2Z^ts 
81*»flaM>fi3i:. =sf^y-b;Wffl-fe;P3$-#tfm2(0 
3m«0^$ 3&<H- btuhX o fcjBSKFC* S i 3 fc&o 
TV>S. 3yf A -^2 5*^c7)tll73fi-t5-D 

/AnyA'-^2 6$:iiL-CXYXr->''l 8£8tt 
L, *20«taj»6^)filfllt3yta-^2 5-C«!l»f 

[0019] JJcfc. *JKBte«4Xf^ff*S<0-«tt 

tcov^-c. Hirte^j; a izmf&ztititiAftmmwzm^ 

b tx\i. &mmznNH 3 . s i H 4 coi a c mfct 
^*«»^«*. m^.«*7> (h 2 o) ^>abg»£u 
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cwei- * -r b tfwmctixmx-b 4 . sa^ 
[00203 tmx'b&tmfcu— r i a^ajstsftfc 

A-7S5-12fcJ:-5TJBl<0l/ 
— fftLli:S82^~»f3fcL2£, 3fc>*7-ibMi« 
1 : lfcZ3Nb3il4. »l<?5U-1f*Lltt. 5 9- 
1 3-CR»3*ifc«; -tf-fTVUi/l^fcAitSfi. ttft 
Jfeif.*Atf>Aofc-fc/W2i*i*j|jiU *l^)«tffl»5t 
A*. 3&2tf)k-1f#L2J;t ^»ft****v^±«* 
#x ( mu&ffx An&R&tfxn* )"Ci>i**y± 

^-fy*«882 1, 2 2tA*l4. 

[ o o 2 1 ] o-y 9 a ymm$s2 1 , 2 2<7)mnmmz 

2ffllt:imtl. yWBffiiS. 9*>atfj*I# 

liZtiZtiADayrt-? 11,1 2l l zX^>Xf i J^Jl- 

ffi#Sft4. Ml 0M3m**U~ «fe>&A* 

fcJi*?**^- >?sK •/ ? X (-Ail. £T Sr^S^^T' 
a-- 4 , jgjg-t 4 # x u~?3lffiftK* rj y h 

: W)«KSr-3efc*i J: a fcW»t* . 

HHreafcStfTff*. SgJR^^ h^SriiSf 4. f 
yr/wf-v # * y-tfrj-x y*/wffi&f—9 
<Wl 0 x-f r&fcZoco A D 3 <- ? a> £> n 
■StefTd . *ryT)V*}V}i**y*.)vm*.)W&)tm 
mm-tkmz* hXoizayh 0-/H-4 . 
[0022] £<0;jrx#«f««i. 80l£fflP~f 

F5l£Llfcll2flP-*3teL2i:fc:a«U fll 
lOl— -fftLl*. 

*^£W&*-*»10#»i:. »2«)P- 1f*L2 

x b tfXtihtitz * * y-fe/WB-fe/k 3 * il L -?-?>3£38J& 
*«^4S2«3l»fc(c*ii*ftA#U mi<7>« 
^SI^*^m2^i^il^m*^^L?[< d fc(c 

4. t%fr*>. *WB#te-cfclu *ry7)V*L)V2*<rM. 



[0023] i«**fciJV^. ^l<7)«fc®2c03K 
-t/WH-fe/HcAfi* ^XcoE^J 1 3BK£ft t*fr b -f 4 

<^r 1 9. Vy?)V*)V2*<DVm.t**y*.)\/ft*.)V3 
*<r>mi?>m^Wto<nW&<7)*-h.ti:h<r>X\ iffiMP) 

[0 0 24] zoijmzte^x % #88i^^«^. me 

»l^>3l»fcl(S203^^6^>aj**Rl«*(c-?^Ht 

#fcs»iu m2^ssfflj<7)a!i^mn, n i , H2C 7 ) 

ft, *l«*B<0«^*t»2O3^«»^*»6 

izntiiX'Z . WOAWmii t fttiJi" s - k * J -c# 
4. 

[ 0 0 2 5 ] £ fc, *¥*7^*S 

&ii4 Wia^Sl+fc-S-itL**^*^ <WRK«HC 
J:0Ms$<xl>O^ll&<-i:^-C'#. *^k'^Am+ 

iz$£ti&&ttttmfitLxttmftoi%£^ 
mmz~mfa±.mthz.ttfX'Z 

[00 26] 3£>fc. itf5*tfefc*5l^, ^103KKk 
m2cO«omg^|5]-CLTa!l«&fi : 9 i tiZX 

[0027]^, *JBttfcJ:4^^*RBiWi, ffifS 
WdBO, «SBfey^A*A*i4'9->'r;Hr^2J:^lfi 
»*-^4*v^+y-b;WB^B*A<t4*-vy-fe^ffl 

>lfflnm 1 <0««±JSff 5 4: 4f ^ y -fe /MffliOm 2 OtttBfl 6 
*»4>aj*Snfc«®ttfttA*U. *1<0*IU»50SI 
2 Ottffift 6 ^SBaSjft**^* L5K 

iO. W^XA^^^PRflXx^^ h;k$:^aj 
■TI>Ma#Sl0tS:fili7t^^-C\ IfyTVHr/P 

^^■v>"fe;Uffl-fe^34'<^«RiR (±^^X(^)PRIR) Sr 

#4«0T\ NH 3 . SiH t nXo&9m. : ?#ii s 2>lWHi 

[00 28] £0>§gBfc:iJVvr, T^TyHr/Pk^+y 
-b;l/ffl-b;Ui0^^ftt S: PI 1 1 L . $<m 1 wHKfiS 5 
fc»2««ias»60S3KStttHtfcfl!lSLfcifcfcJ: 
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: y^y vwm^ l < o . *rv7iv*.)v 2 ^<DWt 

[ 0 0 2 9 3 *fc. icosawcinvc, zm&amiz 
»i<o«iai»5i:»2o«aj*6*»^ai**R«*fcf f 

.HI. *2Ol/-1f3e<03e/'«7-^)Jt , C»6«Effi»* 

WR**? WP**H«-*#Rfc*U:«yi*Rl OS: 
Jflv «t 1 b <fc o T . fflS&*** ^KMiwiWR* iE«t 

[0030] ttz. zvimtetmx. ye¥&7£ftz 
1 4 *i«tfc zttzz~>x.fflii 3&»fe«tai» 5 , 

6 i-CtftfHCBfcaS P-?****^ 

[0031]$ znmmz&^x. mmt&n 
;pffl-fe^*isr * 2 ofluigft i -ccom 2 nmtnm 

4W4He»*a4JISl, »2«>W-ir#Ll. L2#il 

aWSSKfcJ^Hifol: 

*>*R£im-(c«rsj:5fc, *2«x*a}»*fcii4f* 

or. iBl©^^»*^<o|gi«HfctJ:oT»l, IS 2 
[00 32] tii. ZCOmWlZ&^X . ■fyTfl"tfV2 

t^vywm-tj^fti/Z. mb&fzAb**y±fr 

ma* b s-jsa-t & t b & t . ww&irwm 
K-t^^Em^mmiftzztizx-yx . m 

[0033] 
[HS60J] 

(itftffl 1 ) : mum 1 k tTr^-r^mft*^ 

Sl^&^fl.. SHIOliJ«iHlk|SIt"Cfc4. ft 

$Tt'&S¥$ttl'-lFl(4. 1. 3 7/zm^cODFBl^ 
—FSffiffl-f*. W-lT«aA«a[(C4kHztf)s i n 

mMixmmzffiwimmmtt&. vy?>i-t)U2 
b^^y-t/m^ji3itxTyuxmmx'$> r ) . 

#9 0cmT\ 7*U j.-X?ficom$:ftL Mfetm 



£&y7ju±tu 2 tmnrca & h 2 o ££/</cir ^ & n 

Hg^XSraTiLT-b/l'OjE^SrSOTorr. gS^Sr4 0 0 
sccmi:-en-ffL-^='5:Scfc'3t$lJP-fl». 
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